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Abstract; Since the 1920s, there have been more than 30 research methods for water quality assessment
worldwide. However, there is no widely accepted evaluation model for groundwater quality evaluation because
of the complex nonlinear relationship between water quality grade and evaluation factors, as well as the
fuzziness and randomness of water pollution. At present, geographic information system ( GIS) technology is
widely used in water quality evaluation, and on this basis, a series of new models and theories of water quality
evaluation have been put forward. This article takes the Daniudi gas field shallow groundwater as the research
object. ArcGIS technology is adopted to integrate GIS with an improved fuzzy comprehensive evaluation model.
Therefore, a groundwater quality fuzzy comprehensive evaluation model based on GIS can be created and
applied to the groundwater quality evaluation of the research area. In order to verify the rationality and

reliability of groundwater quality evaluation, the fuzzy comprehensive evaluation results based on GIS are
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compared with those with the Nemero index method. The results show that (1) the quality of shallow

groundwater in the Daniudi gas field is generally good, and is mainly in class T and class Il , but the shallow

groundwater in some local areas is polluted by nitrogen from domestic sewage, agricultural wastewater and

livestock sewage. (2) An effective integration of fuzzy comprehensive evaluation model ( FCEM ) and GIS

combined effectively, and the combination makes FCEM have powerful map display and spatial analysis

functions, which make the systematization and visualization of fuzzy comprehensive evaluation of groundwater

quality to be realized. (3) Compared with the Nemero index method, the fuzzy comprehensive evaluation

model of groundwater quality based on GIS can evaluate the quality level of the collected groundwater with

reasonable accuracy.

Keywords: GIS; shallow groundwater; water quality evaluation; fuzzy comprehensive evaluation; Daniudi gas

field
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Fig.1 Geographical location of the study area
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Fig.2 Groundwater sampling sites in the study area
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Table 1 Statistical characteristics of the hydrochemical data

KA R BME/ ORI/ FHE, dRfER/ g
R n (mg-L™") (mg-L™") (mg-L™") (mg-L™")

TH 40 22 499 202.77  93.01  1.31
TDS 40 153 811 291.80  132.11  2.07
NH, 40 0.02 .61  0.13 0.28  4.06
S0; 40 1. 16 70.0  26.93  20.17  0.68
cl- 40 3.59 115 17.52 22.13  2.80

F- 40 0.09 0.61  0.29 0.11  0.59

L, 40 0.24 376 1.23 0.81  1.41
NO; 40 0. 04 42.8 553 10.52  2.59
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Fig.3 General steps of fuzzy evaluation
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Table 2 Corresponding relationship between G value

m

G = (7)

and groundwater quality level
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Fig.4 Fuzzy comprehensive evaluation results of

groundwater quality in the study area
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Table 3 Comparison of the evaluation results based on the

two methods
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Fig.5 Evaluation results of groundwater quality based on the

Nemero index method
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